Previous research from our laboratory has demonstrated that near-infrared reflectance spectroscopy has utility in predicting rumen-undegradable protein (RUP) contents of legume and grass silages. This study was conducted to evaluate whether application of previous research techniques could yield a useful near-infrared reflectance spectroscopy RUP prediction system for legume and grass hays. Legume and grass hays (n = 106) were evaluated for RUP content by in situ techniques in four ruminally cannulated cows. In situ RUP for legume and grass hays averaged 25.9% CP and ranged from 14.6 to 45.5% CP, respectively. We developed a near-infrared reflectance spectroscopy RUP calibration equation for the legume and grass hay data set using in situ RUP contents as base data. This procedure resulted in an acceptable (R 2 = 0.87, SE = 2.46% CP) near-infrared reflectance spectroscopy equation to predict RUP content of legume and grass hays. Data suggest that near-infrared spectroscopy predicts RUP contents of legume and grass hays with accuracies similar to legume and grass silages. (Key words: hay, near-infrared, protein degradation) Abbreviation key: NIRS = near-infrared reflectance spectroscopy.
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Recently our laboratory conducted a series of studies (3, 4, 5) exploring the utility of using near-infrared reflectance spectroscopy (NIRS) to predict RUP contents of legume and grass silages. Our initial work (5) led to the development of an NIRS RUP equation for legume and grass silages that performed well under field conditions. While promising, the development of an NIRS RUP equation for legume and grass silages falls short of industry needs. Because dairy cattle are fed different types of forages, a more robust set of NIRS RUP prediction equations for forages would be desirable. Because of our initial success, we postulated that development of NIRS RUP prediction equations for other forages should be feasible. In this study, we used our previous techniques (3, 4, 5) to explore the utility of NIRS to predict the RUP contents of legume and grass hays.
In 1998 and 1999, legume and grass hay samples (n = 208) from the north central region of the United States were collected and then ground through a 2-mm Wiley mill (Arthur H. Thomas, Philadelphia, PA) screen and saved for in situ analyses. A subsample was reground through a 1-mm UDY mill (UDY Corp., Boulder, CO) screen and packed into a cylindrical sample holder equipped with a quartz window and scanned according to the procedures of Marten et al. (6) on a near-infrared reflectance spectrophotometer (model 6500: NIR Systems, Perstop Analytical, Silver Spring, MD) with a spinning cup holder. Spectra were saved with center and select procedures implemented using Intrasoft International software [version 2.0 (8)]. We selected a total of 106 spectrally different legume and grass hays for NIRS and in situ RUP determination. The CP (1) and NDF (2, 7) contents of the hay samples (n = 106) were determined. The in situ RUP contents of the legume and grass hays (n = 106) were also determined with previously described calibrated cow in situ techniques (5). A NIRS calibration equation for in situ derived RUP content of legume and grass hays was explored. Calibration was made using a modified least squares regression method and the number of terms in the equation was varied until no significant or relevant improvement in the coefficient of determination or standard error of calibration could be determined. Different math transformations (8) were explored and the (2, 10, 10, 1 transformation) math equations with three terms in the equation offered the best prediction of RUP content of legume and grass hays.
Summary statistics for the CP, NDF, and RUP contents of the 106 legume and grass hays are presented in Table 1 . In general, the legume and grass hays were of variable quality with CP ranging from 10.7 to 29.7% and NDF ranging from 26.8 to 61.5% of DM. Likewise, in situ RUP contents ranged from 14.6 to 45.5% CP with a mean RUP of 25.9% CP. Background CP, NDF, and RUP values suggest the legume and grass hay data set (n = 106) was robust and suitable for NIRS equation development (8) .
Development of a NIRS RUP equation for legume and grass hays proved to be fruitful. Calibration and cross validation statistics of the 106 legume and grass hays are presented in Table 1 . The R 2 of 0.87 and the standard error of calibration of 2.46% CP indicated reasonable accuracy in predicting legume and grass hay RUP content using NIRS. These equation statistics are nearly identical to those observed in our previous experiment (5) , in which NIRS was used to predict RUP contents of legume grass silages.
A graphic representation of the NIRS RUP equation for legume and grass hay is presented in Figure 1 . Cross validation statistics (8) indicated reasonably good performance of the equation with an r 2 of 0.83 and a standard error of cross validation 2.84% CP. These data support our previous observations (3, 4, 5) that NIRS can predict in situ RUP contents of forages.
The objective of this research was to explore the utility of an NIRS to predict RUP contents of legume and grass hays. Data indicate that NIRS has utility in predicting RUP contents of legume and grass hays. We were successful in developing a separate and accurate NIRS equation for legume and grass hays. Commercial application of this NIRS equation may be feasible.
